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5 Field of the Invention 

The present invention relates to information systems, and in 
particular, obtaining a user selected type of location having a minimum 
travel time. 

Background of the Invention 

10 Often individuals would like to obtain information regarding local 

businesses or points of interest. For example, a salesman in the field 
may be interested in knowing the five closest restaurants from a 
customer site. The salesman may not be familiar with the area 
surrounding the customer site. 

1 5 The salesman would like to reduce his travel time to a particular 

\ restaurant in order to keep other appointments. A map or address in a 
directory may provide the salesman with the closest physical location 
of a restaurant, but the closest physical restaurant may not be the 
restaurant having the minimum travel time from the customer site. 

20 Also, a map or directory may not be readily accessible or may be 
outdated. The closest physical restaurant may be on the other side of 
a river, railroad tracks, or other obstacles. Similarly, the closest 
physical restaurant may require the use of a particularly congested 
highway which would increase travel time. 
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Furthermore, there may be a few restaurants having similar travel 
times. The salesman may have a preference of one of the restaurants 
over the other, if they all have similar travel times. 

Therefore, it is desirable to provide a system, method, and article 
5 of manufacture for providing individuals with user selected types of 
locations having minimal travel times. The system, method, and article 
of manufacture should provide a plurality of locations within a user 
selected category having the shortest travel time from a particular site 
or origin. The plurality of locations should be updated and quickly 
10 accessible which enables the individual to save valuable time and 
energy while providing informed selections. 



SUMMARY OF THE INVENTION 

A method for obtaining a minimum travel time to a predetermined 
destination is provided. A user requests a search category. A plurality 
15 of locations in the search category are obtained within a selected area. 
A first travel time is computed from a first location to a second location 
in the plurality of locations. The first travel time and respective first 
location is stored and provided to the user. 

According to an embodiment of the present invention, a second 
20 travel time is computed from the first location to a third location in the 
plurality of locations. The first travel time and second travel time are 
then sorted by ascending order and provided to the user. 

According to another embodiment of the present invention, the 
obtaining step includes searching a database for a plurality of locations 
25 within a selected geographical area. 
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According to another embodiment of the present invention, a 
method for obtaining a minimum travel time to a plurality of locations in 
a user selected category is provided. A user requests a search category 
such as restaurants or dry cleaners. A plurality of locations in the 
5 search category within a selected area surrounding the user are 
selected. A determination is made whether the selected area should be 
expanded based upon the plurality of locations. A first travel time is 
estimated by dividing the distance from the first location to the second 
location by a maximum speed. A determination is made whether the 

10 estimated first travel time is less than a predetermined limit. A first 
travel time is computed from a first location to a second location in the 
plurality of locations. The first travel time and respective first location 
is stored. A second travel time is computed from a first location to a 
third location in the plurality of locations. The first travel time is sorted 

1 5 with the second travel time based upon ascending values. 

According to an embodiment of the present invention, a system 
for obtaining a minimum travel time from an origin to a first location is 
provided. The system comprises a communication device for inputting 
a user selected category and receiving a first location, from the user 

20 selected category, having the minimum travel time. A transmitter/- 
receiver is coupled to the communication device and receives the user 
selected category and transmits the first location. A processing device 
is coupled to the transmitter/receiver and computes the minimum travel 
time. 

25 According to yet another embodiment of the present invention, 

an article of manufacture having a computer readable medium for 
providing a minimum travel time from an origin to a first location in a 
user selected category is provided. The article of manufacture 
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comprises a first software program for obtaining a user selected 
category. A second software program obtains a plurality of locations 
in the user selected category within a predetermined area surrounding 
the location of the user, A third software program computes the travel 
5 time from the user location to the respective plurality of locations. A 
fourth software program sorts the plurality of locations based on the 
respective travel times. A fifth software program provides the sorted 
plurality of locations and respective travel times to the user. 

Other aspects and advantages of the present invention can be 
1 0 seen upon review of the figures, the detailed description, and the claims 
which follow. In the figures, like reference numerals indicate like 
components. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 illustrates a system for minimizing travel time to a user 
15 selected type of location, according to an embodiment of the present 
invention; 

Figs. 2-4 illustrate a map, according to an embodiment of the 
present invention; 

Figs. 5a-b is a flow chart illustrating a travel time minimizing 
20 software program 41 shown in Fig. 1, according to an embodiment of 
the present invention; and, 

Fig. 6 is a sorted list of locations in a user selected category 
ordered by respective ascending travel times from an origin. 
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DETAILED DESCRIPTION 

Fig. 1 illustrates a travel time minimizing system 10 for 
determining a type of location having the shortest travel time from an 
origin, according to an embodiment of the present invention. System 
5 10 includes communication device 21. In an embodiment, 
communication device 21 is a wireless device such as a cellular 
telephone. In alternate embodiments, communications device 21 may 
be a personal digital assistant, computer, or equivalent thereof. 

In an alternate embodiment, communication device 21 may be 
10 wired. For example, communication device 21 is a pay telephone in an 
alternate embodiment. 

A user 20 operates communication device 21 in order to obtain 
desirable types of locations having the shortest travel time from where 
user 20 is currently positioned. In an alternate embodiment, a user 
15 obtains desirable locations having the shortest travel time from a 
specified origin which is not necessarily where user 20 is currently 
positioned. 

Communication transmitter/receiver 30 is used to obtain and 
transmit information to communication device 21. In an embodiment, 

20 communication transmitter/receiver 30 is a cellular transmitter/receiver 
for communicating with a cellular telephone. 

Processing device 40 is wired to communication transmitter/- 
receiver 30 in an embodiment of the present invention. In alternate 
embodiments, processing device 40 is connected to transmitter/receiver 

25 30 by a wireless connection. In an embodiment, processing device 40 
is a computer such as a computer server. In alternate embodiments, 
processing device 40 is a distributed collection of processing devices. 
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In an embodiment, processing device 40 stores travel time minimizing 
software 41 in processing device memory. 

In an alternate embodiment, travel time minimizing software may 
be stored on a computer readable medium, including but not limited to, 
5 a hard disk, a floppy disk, an optical disk or equivalent thereof. In an 
embodiment, travel time minimizing software is written in the C, C+ +, 
or Java™ computer languages, singly or in combination therewith. 

Figs. 5a-b illustrate the operation of an embodiment of travel time 
minimizing software 41 . 
10 Fig. 6 illustrates an output of travel time minimizing software 41 

to communication device 21 in response to a user 20 input. 

Processing device 40 is connected to persistence storage 42 
which stores maps and other information accessed by software 41 . In 
an embodiment, persistence storage 42 is a large capacity disc drive for 
15 storing maps, business locations, and other information accessed by 
software 41 . In alternate embodiments, persistence storage 42 includes 
multiple storage devices. 

Figs. 2-4 are maps of a typical urban city. For example. Fig. 2 
illustrates freeways, railroads, parks and local roads. User 20 may be 
20 at location 1 00 and interested in knowing where the closest restaurant 
is located from his current location 100 or origin. In alternate 
embodiments, user 20 may be interested in the closest dry cleaner, 
grocery store, retail store, theater, gas station, customer site, tourist 
site, or any other point of interest. For example, user 20 is interested 
25 in knowing the closest restaurant by travel time. 

Fig. 3 illustrates how an individual can select a restaurant based 
on determining the closest physical restaurant from location 1 00. Fig. 3 
illustrates circles 110, 111, 112, and 113 which have radiuses of 300 
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meters, 600 m, 1.2 km, and 1.8 km from location 100. User 20 then 
may look on a directory or a map for the closest restaurant falling within 
the smallest circle. For example, restaurant 1 50 falls within circle 111 
and is approximately 0.38 km away "as the crow flies", or has the 
5 closest physical location from location 100. However, as one may 
observe it may take user 20 a large amount of time to get to restaurant 
1 50. There are two railroad tracks between location 1 00 and restaurant 
1 50 and user 20 is required to use crossings which may be congested. 
User 20 could miss important appointments attempting to go to a 

10 restaurant which may have been the closest "as the crow flies", but 
may take a large amount of travel time. 

Fig. 4 illustrates zones or areas having businesses or points of 
interest having minimum travel time from location 100. As can be 
observed, these zones are not simple circles based on a physical 

1 5 distance between an origin and possible destination. These zones 1 61 , 
1 62, and 1 63 are determined based on potential pathways or roads user 
20 may take to get to a potential destination. The zones are also 
determined by, but not limited to, the speed limit of a potential 
pathway, number of turns, and potential traffic congestion. For 

20 example, zone 1 62 has peaks 1 66 and 1 67 because user 20 can easily 
access El Camino Real which has a relatively high speed limit and few 
turns. In an embodiment of the present invention, the zones may be 
altered based on traffic congestion and time of day. Using the present 
method, system, or software, user 20 is able to determine that 

25 restaurant 1 60, which is about 0.71 km away, is actually the restaurant 
with the minimum travel time as opposed to restaurant 1 50 which has 
the closest physical location, but a greater travel time. 
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Figs. 5a-b is a flow chart of travel time minimizing software 41 
shown in Fig. 1. As one of ordinary skill in the art would appreciate, 
Figs. 5a-b show logic blocks for performing specific functions. In 
alternate embodiments, more or less logic blocks may be used. 
5 Similarly, logic blocks may represent software programs, software 
objects, software subroutines, software code fragments, hardware 
operations, user operations, singly or in combination. 

Travel time minimizing method 500 initiates by inputting or 
reading a plurality of default values as illustrated by logic block 400 and 

10 401. A default search area shape and size is input in logic block 400. 
For example, the default search area shape and size may be a bounding 
box in latitude/longitude of 0.001 ° on a side. The origin is then entered 
as illustrated by logic block 401. In an embodiment, the origin may be 
a user's current location. In an alternate embodiment, the origin may 

15 be another location, such as a location at which the user plans to be in 
the near future. A selection category or criterion is then also entered, 
as illustrated by logic block 401 . In an embodiment, the user category 
is obtained from a user selecting a category displayed on a cellular 
telephone display. For example, the user may select the restaurant 

20 category displayed on the cellular telephone. A desired result count is 
then specified by the portal of the users carrier, as illustrated in logic 
block 401 . The desired result count is the number of candidate locations 
in the selected category to be returned to the user. 

Logic block 402 illustrates defining a particular search area or 

25 zone. For example, area 161 illustrated in Fig. 4 may be a first zone. 
In an alternate embodiment, the first zone may be specified by a 
rectangle. As will be described below, if not enough candidate 
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locations are found in the first zone, the first zone will be expanded into 
a larger second zone. 

A search of database 43 for locations in the selected category 
and in the defined zone is then performed, as illustrated by logic block 
5 403. 

A determination is then made in logic block 404 whether the 
candidate locations returned by the search of database 43 in logic block 
403 meet a threshold number of candidates or minimum proximity 
candidate count. In an embodiment, a minimum proximity candidate 
10 count is 29. 

If the minimum proximity candidate count is met, control passes 
to logic block 405. Otherwise, control passes to logic block 416. 

In logic block 41 6, a determination is made whether an expansion 
of the search zone will exceed a predetermined limit. For example, a 
1 5 predetermined limit may be the city limits. In an alternate embodiment, 
the predetermined limit may be user defined. If an expansion of the 
search zone does not exceed the maximum limit, control passes to logic 
block 41 5. In an alternate embodiment, the predetermined limit may be 
category dependent. 
20 In logic block 415, a search zone is expanded. For example, 

search zone 161 may be expanded to search zone 1 62, as illustrated in 
Fig. 4. In an alternate embodiment, the expanded search zone may be 
characterized by a rectangle. 

After expansion of the search area in logic block 415, control 
25 passes to logic block 402 and logic steps may be repeated. 

If the expansion of the search area will exceed the maximum 
limit, a determination is made in logic block 417 whether there are any 
proximity candidates. If there are proximity candidates, control 
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transitions to logic block 405. Otherwise, the user is notified that no 
candidate locations are available, as illustrated in logic block 418, and 
the method 500 exits. 

If any proximity candidate exists or the minimum proximity 
5 candidate count is met, control transitions to logic block 405. 

In logic block 405, the distance from the origin to each proximity 
candidate is computed. The proximity candidates and their respective 
distances are sorted by ascending distances. 

A candidate index N is then set to 1 as illustrated in logic block 
10 406 in Fig. 6. 

In logic block 407, the shortest traveling time between the origin 
and the Nth proximity candidate is estimated as known by one of 
ordinary skill in the art. 

In logic block 408, the proximity candidate and respective 
1 5 estimated traveling time is added to the destination list in ascending 
order according to travel time. 

A determination is then made in logic block 409 whether there 
are more than N proximity candidates. If there are not more than N 
proximity candidates, control transitions to logic block 419 where a 
20 determination is made whether a search expansion will exceed the 
maximum limit. If the maximum limit is not exceeded, control 
transitions to logic block 415 and the logic blocks are repeated. 
Otherwise, control transitions to logic block 420 and the user is notified 
that some locations are found but may not have minimal estimated 
25 traveling time due to the search areas default maximum size limit 
specified in logic block 450. 

If there are more than N proximity candidates, control passes to 
logic block 410. 
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A determination is made in logic block 41 0 whether N is less than 
the desired result count. If N is less than the desired result count, 
control passes to logic block 414 where N is incremented. Control then 
transitions to logic block 407 where the logic blocks may be repeated. 
5 If N is not less than the desired result count, control passes to logic 
block 411. 

An estimated lower bound traveling time is estimated in logic 
block 41 1 . The estimated lower bound traveling time is estimated by 
dividing the proximity distance from the origin to the N + 1 candidate by 

10 the maximum speed. If the search area is not circular, then it is also 
necessary to determine whether the search area fully contains a circle 
of radius equal to the distance to the candidate. This estimation is done 
in order to prevent unnecessary computation of a traveling time which 
would not provide a proximity candidate with a shorter traveling time 

15 than already calculated. This allows for enhanced speed in providing 
information to users. 

A determination in logic block 412 is made whether the driving 
time to the selected result count candidate in ascending order by 
traveling time is less than the calculated lower bound traveling time. If 

20 the traveling time to the selected result count candidate in ascending 
order is less than the lower bound, control passes to logic block 413 
where the destination list of proximity candidates from a user selected 
category is output to the user. In an embodiment, the list may be 
displayed or provided by an audio list. Method 500 then exits. 

25 If the traveling time to N is not less than the computed lower 

bound, control passes to logic block 414 where N is incremented. 
Control then transitions to logic block 407 where the steps are 
repeated. 
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Fig. 6 illustrates a list of locations from a user selected category 
having minimal traveling time from an origin. The list of locations is 
provided in ascending travel time order and is provided by travel time 
minimizing software 41 . 
5 Column 500 lists candidate restaurants near an origin, such as 

location 100 in Figure 2. Column 501 lists the addresses of respective 
restaurants in column 500. Column 502 lists in ascending order the 
calculated travel time to the respective restaurants in column 500. 

For example, "Harry's Hofbrau" takes approximately 1 .38 minutes 
10 travel time from location 100, while the "Denny's Restaurant" takes 
2.27 minutes travel time. 

Column 503 lists distances to the respective restaurants in 
column 500 using the roads as illustrated in Figure 2. Column 504 lists 
the proximity distance or "as the crow flies" distance to the respective 
1 5 restaurants. 

Finally, column 505 lists the proximity order of the respective 
restaurants or the ranking of the restaurants based on the proximity 
distance to the restaurant from location 100. Note that certain 
restaurants may have a very low proximity rank, yet a very high travel 
20 time. The 11 th closest restaurant by proximity ("Pampas Restaurant") 
turns out to be the 3 rd closest by travel time. Conversely, the 1 st 
closest restaurant by proximity "Wanns Party Givers, Inc." is the 11 th 
closest by travel time. 

The foregoing description of the preferred embodiments of the 
25 present invention has been provided for the purposes of illustration and 
description. It is not intended to be exhaustive or to limit the invention 
to the precise forms disclosed. Obviously, many modifications and 
variations will be apparent to practitioners skilled in the art. The 
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embodiments were chosen and described in order to best explain the 
principles of the invention and its practical applications, thereby 
enabling others skilled in the art to understand the invention for various 
embodiments and with the various modifications as are suited to the 
5 particular use contemplated. It is intended that the scope of the 
invention be defined by the following claims and their equivalents. 
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